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Sickle cell disease: a global disease

Piel, Rees & Steinberg, NEJM 2017



Sickle cell disease: an inequal burden

Piel et al 2013, PLOS Medicine
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Variability of SCD severity

Piel, Rees & Steinberg, NEJM 2017

  Alive Dead P-Value
n % n %

Patient gender 0.68 
Females 583 97.5 15 2.5
Males 417 97.9 9 2.1

Patient age (yrs) <0.001
<10 62 100 0 0.0
10-19 189 97.5 1 0.5
20-29 267 99.3 2 0.7
30-39 204 98.6 3 1.4
40-49 127 100.0 0 0.0
50-59 119 93.7 8 6.3
>60 33 80.5 8 19.5

Disease severity 0.005
Mild (incl. SC) 218 95.2 11 4.8
Severe (SS, Sβ0)  783 98.4 13 1.6

COVID19 & haemoglobinopathies in UK
Real-time survey March 2020 – February 2022

(n=911)

Layton et al 2022, Unpublished



Global variability of SCD severity

[…]�“the�prediction of single, distinct adverse outcomes, like 
overt stroke, remains easier than prediction of globally 
severe�SCD.”

De Freitas Dutra et al 2021, Hematol. Transfus. Cell. Ther

Hierarchical cluster analysis (Brazil)Cluster analysis and lung function in SCD (UK)

Lunt et al 2018, Thorax



Variability of SCD severity
“Sophisticated� and comprehensive modeling that incorporates 
“multi-omic”� (e.g. genomic, proteomic, and metabolomic) factors 
may�advance�this�effort.”�

American Thoracic Society International Conference 2020

ASH 2018



Spatio-temporal variability of SCD mortality



Wastenedge et al 2018, Journal of Global Health

BIOCADRE Study – 5 African countries
Multivariate survival model for children younger than 15 years

Ranque et al 2022, The Lancet Haematology

Global variability of SCD mortality



Makani et al 2011, PLOS One; Makani et al 2018, Front. Genet. Nnodu et al 2021, The Lancet Haematology

Muhimbili National Hospital (MNH), Dar-es-Salaam, Tanzania

“In low- and middle-income countries, few studies have explored 
availability of resources for care of SCD showing widespread 
limitation where all too often resources are limited to private 
facilities and beyond the reach of the majority who would benefit”

Global variability of SCD mortality



Global variability of SCD morbidity

Piel, Rees & Steinberg, NEJM 2017



Global variability of SCD morbidity: Pain

n=868



Global variability of SCD morbidity: Stroke

“Without any screening or preventative treatment, 
the incidence appears to fall within the range 0.5 to 
0.9 per 100 patient years of observation.” Nigeria



Global variability of SCD morbidity: ACS

“ACS incidence was higher in patients with homozygous 
sickle cell disease (SS; 12.8/100 pt-yrs) and in patients 
with sickle cell-beta(0) -thalassemic (9.4/100 pt-yrs), and 
lower in patients with hemoglobin (Hb) SC disease 
(5.2/100 pt-yrs) and patients with sickle cell-beta(+) 
thalassemia (3.9/100 pt-yrs).”

“[…] there are no firm data on its incidence in Nigeria. It was present 
in 6% of 102 adolescents and adults in a monocentric study 
conducted in Lagos, Nigeria. However, studies done elsewhere have 
shown that it is a common complication that occurs in about 50% of 
patients with SCA and is recurrent in about 80% of them.”

n=3,751

“acute chest syndrome was only found in 9.1%.”



Global variability of SCD morbidity: Leg ulcers

“Its  geographical distribution is also variable, affecting 
75% of HbSS patients in Jamaica but only 8–10% of North 
American patients.”

“Among patients who have the Asian haplotype, leg ulceration is 
rare [~1%] among adults in both the eastern province of Saudi 
Arabia and central India ”

“Though  not yet defined, environmental, socioeconomic, and 
genetic factors are most likely responsible for the variations in 
incidence.”



Global variability of SCD morbidity
Sickle Cell World Assessment Survey (SWAY): survey: 16 countries, ~2,500 patients.

Overall SA, Bahrain, Oman & Lebanon

n~2,500



Variability of SCD comorbidity

“There is concern that the improved survival may be offset by the 
comorbidities of the older patients in the general population.”

• Acquired Immune Deficiency Syndrome
• Chronic Pulmonary Complications
• Fibromyalgia, Rheumatoid Arthritis and Osteoarthritis
• Gout
• Hepatitis
• Malignant disorders
• Obesity, Diabetes and Hypertension
• Ophthalmological comorbidities
• Orofacial comorbidities
• Otologic comorbidities

n=449

“In this study, we observed that the prevalence of 
obesity among SCD patients was low.”

“[…] type II diabetes mellitus is less common among 
SCD patients”



Global variability of costs of treatment

USA: $1.6-$1.7M per patient

Costa et al 2021, Am. J. Hem.

(US$)



Conclusions
• SCD is a global disease with large variability/inequalities

Clinicians/haematologists

• More evidence from LMICs is needed
• More multi-systems studies (multiple complications) are needed

Data scientists/epidemiologists

• More systematic efforts to collate current evidence are needed
• Multi-omics studies might help our understanding of SCD

=> require financial support
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